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Foodborne disease is a significant public health problem caused by ingesting foods or beverages 
contaminated with foodborne pathogens. Murraya koenigii (M. koenigii) or “daun kari” is an important 
medicinal plant belonging to Rutaceae family that has been traditionally and widely used as medicinal 
herbs. This study was conducted to determine the antimicrobial effects of M. koenigii against selected 
foodborne pathogenic bacterial isolates. Thus, a broader recognition of herbal medicines as 
therapeutically useful could be adapted. The methanol and aqueous extraction of M. koenigii leaves were 
prepared to test the antimicrobial effects against selected foodborne pathogens (Staphylococcus aureus, 
Escherichia coli and Salmonella enterica serovar Typhi by disc diffusion method at a concentration of 
100 mg/mL of the extract. Bacteria that produced an inhibition zone at 100 mg/mL Staphylococcus 
aureus (S. aureus) were further tested for the minimum inhibitory concentration (MIC). The inhibition 
zone produced was measured and compared with commercial antibiotics. Only Gram-positive bacteria, 
S. aureus was found to be susceptible as compared to Gram-negative bacteria. The extract showed an 
antimicrobial effect by producing inhibition activity against S. aureus. The S. aureus was significantly 
inhibited by the extracts even in low MIC (1.56 mm), while E. coli and S. enterica serovar Typhi were 
found to be completely resistant. The methanol extract was found to be more effective compared to the 
aqueous extract. In conclusion, M. koenigii leaves methanol extract exhibit an antimicrobial effect, 
particularly on S. aureus and could be interesting information in designing a potential antibacterial agent 
against foodborne pathogens.  
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INTRODUCTION 
Foodborne disease can be defined as any 

illness resulting from ingesting or consuming 
contaminated foods or beverages with 
microorganisms such as bacteria, parasites, fungi 
and viruses and their products of toxic substances 

(Sharifa et al., 2013). Different parts of the world 
will give a result of distinct types, impacts and 
severity of the diseases that are caused by food 
consumption (Abdul-Mutalib et al. 2015). Diarrhoea 
is a common symptom of foodborne illness that 
sometimes accompanies nausea and vomiting. 

http://www.isisn.org/
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The lack of self-hygiene among food handlers, 
unclean environment and contaminated water 
supply contributes to foodborne illnesses (Getie M. 
et al. 2019). According to the Malaysia Ministry of 
Health (MOH, 2018), food poisoning is a 
longstanding public health issue unsanitary food 
handling procedures are the main reason for 
foodborne diseases in Malaysia. Plus, restricted 
access to clean water in certain rural area and poor 
sanitation increases the risk of astringent typhoid 
infection (Ja’afar NJ et al. 2013) The increasing 
trend of antibiotic resistance among foodborne 
pathogens is another concern. In the year of 2000,  
10.6% and 8.5% of Salmonella enterica serovar 
Typhi isolated from Malaysia government hospitals 
were resistant to ampicillin and chloramphenicol, 
respectively. While, for non-typhoidal Salmonella, 
12% resistance rates were recorded against 
ampicillin, 6.3% for chloramphenicol and 13.2% 
against cotrimoxazole (Victor, 2002). This issue 
brings to the growing use of herbal medicines for 
treating diseases as it is recognized those plant 
molecules have antimicrobial properties 
(Azwanida, 2015). Therefore, this study was 
conducted to determine the antimicrobial effects of 
herbal extracts of M. koenigii (curry leaves) against 
selected foodborne pathogens to find an 
alternative medicine for foodborne diseases. 

 
MATERIALS AND METHODS 
 
Collection of plant materials 

The leaves of M. koenigii were collected in 
Gong Badak, Kuala Nerus in Terengganu. The 
plant was verified by the botanist from Faculty of 
Bioresources and Food Industry, UniSZA. The 
leaves were washed, shade dried and finely 
powdered by using an electric blender. 
 
Preparation of crude extracts 

The 10 g of curry leaves powder were 
dissolved in 100 ml of absolute methanol or distilled 
water covered with filter paper and kept in the dark 
area at room temperature to solutions for three 
days or 24 hours, respectively. The mixtures were 
filtered manually using a cloth strainer followed with 
paper Whatman no. 1. The supernatant was 
discarded, and the solvents were evaporated using 
a rotary evaporator (Heidoph, Germany) to obtain 
the final volume of the extracts. The extracts were 
stored in a bijou bottle and dried in an oven at 40 
ºC to obtain the crude extracts. Next, 1 mL 
dimethysulphoxide (DMSO). Solution was 
dissolved in 100 mg of methanol and aqueous 
extracts to prepare 100 mg/mL solution. 

 
Antimicrobial Susceptibility Testing (AST) 

Bacterial suspension of S. aureus (ATCC 
9144), a Gram-positive organism and Gram-
negative organisms S. Typhi (ATCC 14028) and E. 
coli (ATCC 10536) were prepared with reference to 
0.5 McFarland Standards. The bacterial 
suspensions were cultured on Mueller-Hinton agar 
(MHA) plates using sterile cotton swab and the 
blank disc (6.0 mm diameter) was placed on these 
cultures. The prepared methanol and aqueous 
extracts solution were pipetted (20 μl microliter in 
each disc) with the concentration: 100 mg/mL. The 
plates were incubated at 37 ºC for 24 hours 
(Wutithamawech et al. 2014). The inhibition zone 
around each disc was measured in millimeters 
(mm). The AST was carried out three times for 
each extract to obtain consecutive results. The 
standard antibiotic discs, chloramphenicol (30 μg) 
as positive control, DMSO as negative control and 
the extract to determine antimicrobial susceptibility 
activity (Azizan NA et al. 2020). 
 
Minimum Inhibitory Concentration (MIC) 

Bacterial suspension in sterile normal saline 
was prepared with reference to 0.5 McFarland 
Standards. The bacterial suspension was cultured 
on MHA plates using sterile cotton swab and the 
blank disc (6.0 mm diameter) was placed on these 
cultures and 20 μl of different concentration 
methanol extract was pipetted on each disc. MIC 
was determined using two-fold serial dilutions with 
extract concentrations of 100, 50, 25, 12.5, 6.25, 
3.125, 1.563 mg/mL. 100 μL of extract solution was 
added to the first tube. Then, 50 μL of this solution 
was transferred to the next tube containing 50 μL 
of DMSO, and this step was repeated to create 
dilution series. The MIC defines in vitro levels of 
susceptibility or resistance of specific bacterial 
strains to applied antibiotic. MIC was then done by 
using the disk diffusion method. The inhibition zone 
around the paper disc was calculated by 
subtraction of diameter of a clear zone with 
diameter of the paper disc.  The standard antibiotic 
discs, chloramphenicol (30 μg) as positive control 
and DMSO as a negative control (Othman AS et al. 
2020). 
RESULTS  

The antibacterial activities of M. koenigii leaf 
extracts were studied with one Gram-positive 
bacteria and two types of Gram-negative bacteria 
causing foodborne disease. Table 1 shows that 
only S. aureus was sensitive to 100 mg of methanol 
M. koenigii extract, where its diameter of zones of 
inhibition is 16 mm. In contrast, the other bacteria 
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were not affected by the plant extract (in triplicate). 
 
Table 1. Antimicrobial sensitivity testing (AST) 
of M. koenigii leaves. 

Bacteria species 
Inhibition zone (mm) 

Methanol  Aqueous  CHL 

S. aureus 16 ± 0.2 - 33 ± 2.1 

S. typhi - - 29 ± 0.5 

E. coli - - 31 ± 1.3 

* CHL: Chloramphenicol 

S. aureus that shows positive reaction with 
inhibition zone from previous AST was selected for 
MIC testing. The MIC value of the methanol extract 
is 1.56 mg/ml. It means that 1.56 mg/mL is the 
minimum extract concentration that able to inhibits 
S. aureus.  

 
DISCUSSION 

Currently, greater attention has been given to 
investigating the use of medicinal herbs or natural 
resources as alternative medicine. M. koenigii has 
been used for centuries in diverse forms as it 
possesses a vast spectrum of traditional medicinal 
properties (Balakrishnan et al. 2020). These 
natural resources are said to be less toxic and less 
harmful to humans’ health. This context displayed 
that curry leaves carry the potential as natural 
alternative medicine, especially regarding its 
effectiveness as an antimicrobial agent (Hanan et 
al. 2016).  

A study by Qais et al. (2019) has reported that 
organic solvent M. koenigii extracts have 
antibacterial effects on E. coli, Staphylococcus spp, 
Streptococcus spp, and Proteus spp. However, this 
study indicated that only Gram positive, S. aureus 
affected by the M. koenigii leaves extract. This may 
be because of the cell wall of Gram-positive 
bacteria are more sensitive to antimicrobial 
chemical compounds and herbal extracts 
(Mahboubi A et al. 2012). 

According to Koohsari H. et al. (2015), Gram-
negative bacteria's resistance can be linked to their 
cell wall structure which consist of 
lipopolysaccharides layer and periplasmic space of 
the bacteria. Various studies reported that the 
Gram-negative bacteria's resistance can be 
postulated to their cell wall structure. Gram-
negative bacteria's cell wall is frequently a 
virulence factor that allows pathogenic bacteria to 
cause illness. Gram-negative bacteria's 
pathogenicity is commonly linked to specific cell 
wall components, particularly lipopolysaccharides 
(Wilson JW et al. 2002, Nor Aleesa et al. 2021). 

Various types of solvents have been used in 
previous studies to extract plants from different 
parts, such as water, methanol, ethanol, hexane, 
and other solvents. Solvents used for the extraction 
of biomolecules from plants are chosen based on 
the polarity of the solution of interest (Altemimi A. 
et al. 2017). In this study, methanolic extract was 
more effective than the aqueous extract on S. 
aureus. This support study done by Ifeoma L.M. et 
al. (2018) where the aqueous extract of M. koenigii 
did not inhibit the growth of any of the test 
microorganism. By using organic solvent, the 
methanol extracts of curry leaves were found to be 
effective against S. aureus bacterial as reported by 
Hanan et al. (2016). 

Nagappan T. et al. (2012) have reported that 
carbazole alkaloids is the main alkaloid of M. 
koenigii leaves that had many pharmacological 
activities including antimicrobial activity. Further 
phytochemical study should be done to identify the 
specific bioactive compound responsible to the 
antimicrobial activity of curry leaves extract. 

CONCLUSION 
In conclusion, based on the present study we can 
indicates that M. koenigii leaves methanolic extract 
have demonstrated antimicrobial effects 
particularly on S. aureus but not against the Gram-
negative bacteria, E. coli and S. typhi. The tested 
bacteria observed antimicrobial activity by the 
production of the zone of inhibition. Meanwhile, the 
aqueous extract of M. koenigii leaves did not show 
any inhibition zones against the foodborne 
pathogenic bacteria tested. M. koenigii produced 
certain bioactive compounds that could potentially 
be an alternative antimicrobial therapy, especially 
given the increasing cases of antimicrobial 
resistance. 
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